variations of CO and 0 3 at this site are separately discussed by Lam et al. [1996] .
Experiment
General Characteristics of the Region Figure 1 gives the location of the regional cities whose anthropogenic emissions may have an influence on the trace gas levels at the Hong Kong Polytechnic University air monitoring station located in Hong Kong.
Hong Kong is located near the South China coast (latitude: 22øN, Longitude: 114øE) and is bounded to the north by the huge land mass of the Chinese mainland, to the south and east by the South China Sea, and to the west by the Pearl Estuary. The territory has a complex terrain and its hilly regions make up about 70% of the total land area. The population of Hong Kong currently stands at 6.3 million, with a density of 5780 persons/km 2, making it one of the densest cities in the world. 
Directly north of Hong Kong is Guangdong

Study Site
The trace gas measurements were made at the Hong Kong Polytechnic University air monitoring station located at the southeastern tip of Hong Kong Island (Cape D'Aguilar, 22ø13'N, 114ø15'E, 60 m mean sea level (MSL); see Figure 1 ). This station is located in a relatively remote setting. The main population in the territory centers on Hong Kong Island (-1.3 million), Kowloon Peninsula (-2 million), and Shatin (---1 million) with an additional 2 million residents in the new towns and countryside. Urban centers are located northwest of the station. In the vicinity of the station, however, there are relatively few anthropogenic activities. The station is located near a Hongkong Telecom (HKT) facility, and there is only one restricted road (-4 km) to that facility. At the station, instruments were housed in a modified ship container located on a cliff 60 m above sea level. The HKT facility is located about 5 0 m south of the station and at a lower altitude. Facing south and east of the station is the South China Sea. During the winter season, prevailing winds are from the north and northeast, bringing in air pollutants from the Chinese mainland. Occasionally, urban plumes affected the levels of atmospheric species observed at the station. Local sources of pollution that may potentially affect the trace gas levels at the station include (1) emissions associated with activities in a small village and a small residential facility located about I km west of the station, (2)exhaust of the HKT emergency generator, which is tested once every two weeks, (3) exhaust from occasional vehicle traffic by personnel of the HKT and the station, (4) exhaust from small boats in the nearby ocean and from ocean liners which pass approximately 6 km south of the station, and (5) exhaust from commercial aircraft, whose routes are approximately 1 km east of the station and at altitudes of about 1 km. It appeared that exhaust from ships was the most important local source during the period of this study, since the other sources were normally not upwind of the station.
Instrumental Methods
turer's specification, the detection limit for this analyzer is 0.06 ppbv for a 2-min integration, and the precision is 0.10 ppbv. Total reactive nitrogen. A chemiluminescence analyzer (Thermo Environmental Instruments Inc., Franklin, Massachusetts, model 42S) was used to measure NOy. The original molybdenum converter was relocated to the inlet system. In order to minimize the loss of "sticky" HNO 3 (a component of NOy), the inlet (5 inch long, stainless steel) prior to the catalytic converter was heated to 100øC. The detection limit, as specified by the manufacturer, is 0.05 ppbv for 2-min average.
Instruments were calibrated regularly by adding a small flow of standard gas to the ambient airstream at the sampling inlet. For the 0 3 analyzer an accurate 0 3 source mixed in zero air was added at the sampling inlet to check if there was any loss of 0 3 in the sample line. A flowing NO 2 standard obtained from titration of the NO standard was used to check the conversion efficiency of the molybdenum catalyst. For CO, SO2, and NOy, since their respective ambient levels were highly variable during the study period, calibration results were examined, and those affected by ambient variability were removed before the mixing ratios were calculated.
In addition to the routine calibrations, every 24 hours, scrubbed ambient air from a zero air generator (Thermo Environmental Instruments Inc., Franklin, Massachusetts, model 111) was used to check possible instrument bias and contamination of the sampling system. The results show that signals obtained from these artifact tests were low and negligible as compared with the ambient levels. During these tests, conversion efficiencies of palladium catalyst with respect to CO and of KOH filter with respect to SO 2 were determined. Most of the time they exceeded 98%.
One-minute averaged data were collected with a data logger (Environmental Systems Corporation, Knoxville, Tennessee), and automatic calibrations and tests were controlled using a The data presented here cover the period from February 17 to March 13, 1994. During this period, the meteorology of the east Pacific region was dominated by an intense low-altitude anticyclone over northern China and Siberia and a low pressure system over the Aleutian Islands, resulting in a northerly or northeasterly low-altitude flow over the East Asian coastal regions. Figure 2 shows a typical synoptic weather map from the Hong Kong Observatory (HKO) and the frequency distri- the changes in temperature and dew point (as, discussed in the previous section). However, several factors have to be considered with regard to the applicability of these trajectories to this study site, as well as the general limitation of the trajectory model [Merrill, 1996] .
During winter and spring, the prevailing surface winds observed by the station are from the north and northeast. Quite often, air trajectories pass over polluted continental regions before reaching Hong Kong. Anthropogenic sources in this region are unevenly distributed, as shown in Figure 1 . Therefore we expect that air from the north may have a different chemical signature from the air coming from the northeast. Similarly, air from the northeast, along the coast, would be different in terms of the anthropogenic loading from air arriving from the east. In order to distinguish these trajectories, the trajectory model would need to provide fine spatial resolution. In addition, trajectory model results would need to be representative of surface flow so that they can be used as an aid for the interpretation of ground-based measurements (radiosonde data from the HKO (not shown) indicate that surface wind flow patterns can differ significantly from those observed at higher altitudes). Also, the complex terrain of Hong Kong makes it difficult to study the wind flow over the territory. With these concerns in mind and the fact that the available trajectories are intended for large-scale flow patterns, we examined these trajectories and compared them with the meteorological parameters 
Comparison With Other Observations
The results of the trace gas concentrations at the station are summarized in Table 2 The relationship of 0 3 between CO and NOy was examined to elucidate wintertime and springtime 0 3 chemistry. As seen in Figure 10a , 0 3 is negatively correlated with both CO and NOy, but such a correlation is not very strong. In the case of Once again, in order to look at data of a more regional nature, we applied the wind speed and wind direction filters, and the subsequent correlation is shown in Figure 10b In summary, the variability of CO and 0 3 can be attributed to both short-range transport of local sources including urban/power plant plumes, and the transport of continental sources over long distances, whereas the elevated levels of SO 2 and NOy were primarily determined by local sources. SO 2, NOy, and black carbon correlated reasonably well, perhaps indicating a common origin. The correlation of 03 with CO and NO v was poor and some- 
